The common food additive carrageenan is not a ligand for Toll-Like- Receptor 4 (TLR4) in an HEK293-TLR4 reporter cell-line model.
Carrageenan (CGN) is widely used in the food manufacturing industry as an additive that stabilizes and thickens food products. Standard animal safety studies in which CGN was administered in diet showed no adverse effects. However, several in vitro studies have reported that intestinal inflammation is caused by CGN and that this effect is mediated through Toll-Like-Receptor 4 (TLR4). The purpose of this study was to evaluate the ability of different types of CGN to bind and activate TLR4 signaling. To accomplish this a TLR4/MD-2/CD14/NFκB/SEAP reporter construct in a HEK293 cell line was used. The reporter molecule, secretable alkaline phosphatase (SEAP), was measured as an indicator of TLR4 activation. The test compounds were exposed to this system at concentrations of 0.1, 1, 10, 50, 100, 500, 1000, and 5000 ng/mL for 24 h. Cytotoxicity was evaluated following the 24 h exposure period by LDH leakage and ATP. CGN binding to serum proteins was characterized by Toluidine Blue. The results show that CGN does not bind to TLR4 and is not cytotoxic to the HEK293 cells at the concentrations and experimental conditions tested and that CGN binds tightly to serum proteins.